Objectives: The purpose of this study was to explore the association between student evaluation of their communitybased clinical clerkship, their attitudes towards community health care and their career preferences. Methods: Self-administered pre-and post-questionnaire surveys were given to 693 fifth-year medical students participating in a two-week community-based clinical clerkship. Items measured were student preference for a career in primary care, student evaluation of the programme and student attitudes towards community health care.
Introduction
Primary care physicians have been contributing to improvements in health outcomes at a lower cost and for more people. 1 However, a shortage of primary care physicians in the community, especially in rural and underserved areas, has still been a political concern in many countries, including Japan. [2] [3] [4] In an attempt to address the issue, a couple of proposals for medical education concerning primary care have been reported. 5, 6 Furthermore, in the 2000s, the Japanese government changed the way medical education was taught, shifting the focus to primary care and general medicine, and introducing a model core curriculum and a new initial postgraduate clinical training programme. 7, 8 All 79 Japanese medical schools were expected to implement the model core curriculum using 70% of existing contact hours to achieve their school-specific curriculum goals. 8 In
2007
, it adopted a clinical training program in the community. 9 Thus, in Japan, community-based education was established as a mandatory clinical training program. Previous studies suggest that the quality of clinical training in community-based settings is a factor influencing and increasing student preferences for practising primary care. 5, 10 Community-based clinical clerkships differ considerably between schools, including Japanese medical schools. [11] [12] [13] Thus, ensuring high instructional quality of the community-based clinical programme is a critical issue. Academic staff in charge of planning programmes have tried to improve them in accordance with student evaluations. [14] [15] [16] It is essential that these efforts lead to increased numbers of students having a preference for practising primary care.
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Community-based education is an approach that aims to prepare students for future professional work at the community level. 19 In addition to student feedback, it is important to explore the association between student attitudes towards community health care and career preferences.
Knowing these associations will clarify whether providing high quality community-based education programmes will lead to an increase in students choosing a career as a primary care physician or not. The purpose of this study was to explore the association between student evaluations and their attitudes towards community health care, and their preferences for a career as a primary care physician.
Methods

Community-based clinical education at Jichi Medical
University
The details of the community-based clinical education programmes at Jichi Medical University (JMU) have been previously reported. 20 JMU is a publicly funded medical school whose aim is to produce doctors who practice community health care in rural and underserved areas. JMU recruits two or three high-school graduates annually from each of the 47 prefectures of Japan. All students sign contracts with their home prefectures and JMU. They are fully funded by the home prefectures for the entire six years of undergraduate education at JMU and commit to working for a public medical institution in their home prefecture for nine years after graduating from JMU. Thus the students pay no tuition or school fees for the entire six years at JMU. After nine years if they so desire, they are able to continue to work in a public medical institution in their home prefecture. JMU put emphasis on the community-based medical education. However, the curriculum at JMU is not so different from at the other Japanese universities.
Community-based clinical education at JMU is a twoweek clinical clerkship in a community hospital or clinic in rural and underserved areas in the students' home prefectures. 21 The community-based clinical training at JMU is longer than others, because the duration of most programmes at the others is within two weeks. 22 The purposes of the programme at JMU are as follows: to promote an understanding of community needs and circumstances (e.g. culture, customs, social resources and personal relationships), to teach about the role of physicians practising in a community setting and to increase the motivation of student physicians to practice community health care. These are similar to the generic purposes of the communitybased education in the revised model core curriculum. 9 That's why the purposes of the clinical clerkship in the community at JMU are not different from at the other Japanese universities.
In the clinical clerkship, the students are under the supervision of one or two physician teachers in each of the 47 prefectures. These supervisors are trained in teaching skills and appointed as regional faculty members of JMU. Although the faculty at JMU organize and manage the programme and ensure instructional quality, the regional faculty members themselves determine the programme's processes in accordance with standards for 11 learning activities, which include ambulatory care, home care, hospital care, placement in mobile clinics, on-call work, rehabilitation, health education, health check-ups, vaccination, day services and placement in welfare facilities (welfare institutions or nursing homes for the aged). 23 In Japan, primary health care is provided by clinics and community hospitals. In urban, most of them are private sectors. On the other hand, in rural and underserved areas, most of them are public ones. During two weeks, students posted in one or more discipline among primary care, general internal medicine, general surgery, and general pediatrics. According to circumstances of each teaching hospital or clinic, the regional faculty members provided learning activities as many as possible to each student. The students experienced each learning activity in a day or in half a day and were taken feedback for their performance by the physician teachers.
Participants and measurements
From 2003 to 2009, a self-administered questionnaire was given to 693 fifth-year medical students who were participating in a two-week community-based clinical clerkship. The students were given the questionnaire to complete before and after the clerkship. Measurement items were gender, medical institutions in the clerkship, experience or not of the 11 learning activities described above, student evaluations of the programme, student attitudes towards community health care and their attitudes towards career preference. The items evaluating the programme were 'The physician teachers were enthusiastic', 'The physician teachers took enough time' and 'The programme was a worthwhile learning experience'. The items on attitudes were 'I think practising community health care is worthwhile', 'I am confident about practising community health care', 'I want to become a generalist in the future' (generalist) and 'I want to become a specialist in the future' (specialist). The generalist in Japan is equivalent to a primary care physician in USA and a general practitioner in UK. The student evaluations and attitudes were obtained using a visual analogue scale (VAS, 0-100). The VAS was a horizontal line of 100mm length with two extreme states, which are "definitely negative (were/was/am/did/do not)" and "definitely positive (were/was/am/did/do)", anchored at each end. The students were required to place a mark (X) on the line. A distance between the left end and the mark was determined as a VAS score. The attitudes were queried in both the pre-and post-questionnaire, and other measurements were performed only post-questionnaire. Students were identified using their student identification number. This number was used to match the pre-and postquestionnaires. We assured the students that their responses would not affect their academic standing, and we did not have access to all of the students' records. The Bioethics Committee for Jichi Epidemiologic Research, Jichi Medical University, approved this study as exempt based on the Japanese bioethical guidelines for epidemiological and clinical research.
Analysis
Before statistical analyses were performed, the training setting was classified into three types: hospital, hospital and clinic or clinic. Student experience was classified into three groups based on the number of learning activities experienced: 1-4 activities, 5-7 activities or 8-11 activities. Statistical analyses were performed using Stata/SE 11.2 for Windows (StataCorp. LP, USA). The statistical significance level was set to less than 0.05. We calculated the proportion and mean ± standard deviation (SD) for the categorical and continuous data, respectively. We analysed the difference in student attitudes towards career preference before and after their clerkship by paired t-test, between male and female by unpaired t-test and among training settings and number of learning activities by one-way ANOVA. Pearson's correlation coefficient was used to assess the relationship between the difference in student attitudes towards career preferences before and after the clerkship, the student evaluations of the programme, student attitudes towards community health care after the clerkship and the difference in them before and after the clerkship. After the bivariate analyses, a multiple regression analysis as a multivariate analysis was used to determine factors independently related with the difference in student attitude towards career performance before and after the clerkship. A multiple regression coefficient was obtained adjusting the variables that were significantly related in the bivariate analyses.
Results
Of 693 students, 645 (93.1%) completed the pre-and postquestionnaires. Demographic characteristics are shown in Table 1 . The student evaluations of the programme and student attitudes towards community health care are shown in Table 2 . The VAS scores of student career preference for 'generalist' and 'specialist' after the clerkship were 75.4 ± 20.2 and 64.5 ± 21.0, respectively, ( Table 3 ). The VAS score of 'generalist' increased significantly after the clerkship, but the VAS score of 'specialist' did not.
Gender, training settings, and the number of learning activities were not associated with the differences in the VAS scores of student career preference for 'generalist' and 'specialist' before and after the clerkship. In bivariate analysis (Table 4) , student evaluation of the programme, student attitudes towards community health care after the clerkship and the differences between them before and after the clerkship were positively associated with the difference in the VAS score of 'generalist' between before and after the clerkship. However, these items were not positively associated with those of 'specialist'. In multivariate analysis, one of the items used to assess student evaluations of the programme 'The programme was a worthwhile learning experience.' (multivariate regression coefficient: 0.143, p=0.014) and one of the items used to assess student attitudes towards community health care 'I think practising community health care is worthwhile.' between before and after the clerkship (0.367, p<0.001) were independently associated with the difference between the before and after clerkship VAS scores for 'generalist'. Table 2 . Student evaluations of the programme and student attitudes towards community health care (N = 645）
Discussion
In this study, student evaluation of the programme and their attitudes towards community health care were associated with positive changes towards a preference for a career as a primary care physician, through the clinical clerkship. In addition, consistent with the previous studies measuring [24] [25] [26] this study has shown that student preference for practising as a primary care physician increases after community-based clinical clerkships, but student preference for working as a specialist does not. Defining and measuring the components of medical education have been limited by the lack of an effective research model and an evaluation strategy. 27 However, Shipengrover and James 28 proposed a model concerning instructional quality in community-based education. In the model, physicians responsible for community needs were defined as outcomes, and student satisfaction with the education was seen as an intermediary. By measuring these outcomes, one could assess the aspects of curriculum instruction, which were course design, physician teacher performance and the programme of staff development. The delivery of instruction in community-based education is a process under the physician teacher's control. Course directors are unable to oversee these training sites. Thus, evaluation of student satisfaction with the programmes and their attitude towards community health care are considered appropriate tools to measure the quality of programmes. In other words, a high quality programme is able to receive good evaluations from students. Thistlethwaite et al. 29 claimed that attention needed to be paid to the quality of the general practice learning experience to achieve a more positive effect on career choice. Planners of community-based education need to put more effort into evaluating and improving their programmes.
This study had some limitations. First, student gender and hometown are significant factors associated with student career choice, 30, 31 but this study only examined gender as a potential factor. The proportion of female medical students were about 50% in many countries, and in Japan, according to the government report, 32 it is 46%. The proportion of female students in this study was less than the Japanese average. Gender was not associated with attitude towards primary care in this study. Second, the subjects in this study (students in JMU) had the opportunity about once a year to visit hospital or clinic in rural or underserved areas other than during the clerkship. Although the duration of visit in the hospital or clinic is one or two day, the purposes of the visit are similar to the clinical clerkship in the community. Thus before the clinical clerkship, the students in JMU were probably already strongly interested in practising in the community setting. Interest in community health care may be an important influencing factor on career preferences. It is unclear whether community-based education has the ability to motivate previously uninterested students to consider a career in primary care. 33 To clarify the association between the students' previous interest in primary care and the effect of community-based education is a future research question. Third, the Japanese medical system does not have a formally certified primary care discipline. 34 There are few teaching hospitals providing residency programme in primary care. All students in JMU after graduation cannot take appropriate postgraduate training for a generalist. Many students have to learn and develop skills necessary to become a generalist through individual effort.
Although these possibly influence student career preferences, the findings regarding career preference in this study are possibly underestimated rather than overestimated. Thus, Japanese circumstances do not weaken our conclusion. Fourth, the total duration of the clinical clerkship in JMU was two weeks. Thus each activity has taken a day or half a day. In this case, it might be very limited exposure for anyone to change his/her mind. However it is unclear what effect these things have on the findings in this study. Fifth, the findings in this study are short-term effects on student attitudes concerning career preferences. The differences in the VAS score of the career preferences between after and before the clerkship are defined as the effects on them. The findings in this study cannot estimate the number of the students who want to be primary care physician. This intervention is not well structured and is under very limited supervision by the university. Further research will be needed to explore whether the effects of high quality community-based education programmes lead to increased numbers of student physicians choosing careers as primary care physicians.
Conclusion
Community-based education increases student preferences for primary care as a future career. Providing communitybased education programmes of high instructional quality probably further increases student preferences for practising as primary care physicians in the future. Given this, course directors need to put more effort into evaluating and improving community-based education programmes for student physicians. 
